We construct a sample of low-redshift Lyα emission-line selected sources from Galaxy Evolution Explorer (GALEX) grism spectroscopy of nine deep fields to study the role of Lyα emission in galaxy populations with cosmic time. Our final sample consists of 119 (141) sources selected in the redshift interval z = 0.195 − 0.44 (z = 0.65 − 1.25) from the FUV (NUV) channel. We classify the Lyα sources as active galactic nuclei (AGNs) if high-ionization emission lines are present in their UV spectra and as possible star-forming galaxies otherwise. We classify additional sources as AGNs using line widths for our Lyα emitter (LAE) analysis. These classifications are broadly supported by comparisons with Xray and optical spectroscopic observations, though the optical spectroscopy identifies a small number of additional AGNs. Defining the GALEX LAE sample in the same way as high-redshift LAE samples, we show that LAEs constitute only about 5% of NUV-continuum selected galaxies at z ∼ 0.3. We also show that they are less common at z ∼ 0.3 than they are at z ∼ 3. We find that the z ∼ 0.3 opticallyconfirmed Lyα galaxies lie below the metallicity-luminosity relation of the z ∼ 0.3 NUV-continuum selected galaxies but have similar Hα velocity widths at similar luminosities, suggesting that they also lie below the metallicity-mass relation of the NUV-continuum selected galaxies. We show that, on average, the Lyα galaxies have bluer colors, lower extinctions as measured from the Balmer line ratios, and more compact morphologies than the NUV-continuum selected galaxies. Finally, we confirm that the z ∼ 2 Lyman break galaxies (LBGs) have relatively low metallicities for their luminosities, and we find that they lie in the same metallicity range as the z ∼ 0.3 Lyα galaxies.
1. INTRODUCTION High-redshift galaxy studies rely in large part on samples selected using color techniques or extreme emissionline properties. However, it is very difficult to know how such galaxy populations relate to one another or how they fit into the overall scheme of galaxy evolution. Adding complexity to the problem is the fact that active galactic nucleus (AGN) contributions to the light of different galaxy populations may cause different selection biases, often in ways that are hard to determine and quantify. For example, Cowie et al. (2009) showed that at low redshifts the AGN contribution dominates the light at wavelengths below the Lyman continuum edge.
A classic example of a highly valued population whose relationship to other samples is unclear is the Lyα emitter (LAE) population, which features prominently in the very highest redshift galaxy studies (e.g., Hu & Cowie 2006 and references therein). Current estimates of the fraction of galaxies that exhibit LAE properties are mostly based on comparisons of the LAE and Lyman break galaxy (LBG) populations at z ∼ 2 − 3 (Shapley et al. 2003) . However, it would be useful to know how that fraction varies with redshift, as well as whether the presence of a strong Lyα emission line might be related to other galaxy properties. Of course, the observed properties of a galaxy are not enough, as one also needs to know how best to translate those properties into interesting physical quantities, such as star formation rates, masses, and metallicities. Because Lyα is resonantly scattered by neutral hydrogen, such translations are particularly difficult to do for LAEs. Determining the escape path of Lyα and hence its dust destruction is an extremely complex problem both theoretically (e.g., Neufeld 1991; Finkelstein et al. 2007) and observationally (e.g., Kunth et al. 2003; Schaerer & Verhamme 2008) . In particular, we do not have a very clear understanding of how to translate Lyα luminosities into star formation rates in individual galaxies.
Fortunately, new possibilities for making significant advances in placing the LAEs in context have become available through Galaxy Evolution Explorer (GALEX; Martin et al. 2005 ) grism spectroscopy. In a seminal paper Deharveng et al. (2008) have shown that low-redshift (0.2 < z < 0.35) galaxies with strong Lyα emission lines can be selected from these data. The selection process is based on finding Lyα in the UV-continuum selected GALEX sources and thus is most analagous to locating Lyα emitters in the high-redshift LBG population via spectroscopy (Shapley et al. 2003) . However, the procedure enables the selection of a substantial sample of sources that can be compared to the high-redshift LAEs. These low-redshift galaxy samples have many advantages. For one thing, the galaxies are bright and can be easily studied at other wavelengths. Perhaps even more importantly, however, these low-redshift galaxy samples can be integrated into comprehensive studies of the galaxy populations at these redshifts to understand some of the selection biases. For example, we can determine the fraction of NUV-continuum selected galaxies in this redshift interval that have strong Lyα emission. Moreover, by comparing the Lyα properties of the lowredshift galaxies with their optical properties, including their Hα line strengths, we can calibrate the conversion of Lyα luminosity to star formation rate and answer many of the questions on how LAEs are drawn from the more general NUV-continuum selected population. Finally, we can see whether the presence of strong Lyα emission in a galaxy is related to the galaxy's metallicity, extinction, morphology, or kinematics.
The structure of the paper is as follows. In Section 2 we use the GALEX extracted spectra (Morrissey et al. 2007 ) on nine high galactic latitude fields with deep GALEX grism exposures to generate a catalog of 261 Lyα emission-line sources in the redshift intervals z = 0.195 − 0.44 (low redshift) and z = 0.65 − 1.25 (moderate redshift). This sample extends to an NUV (AB) magnitude of 21.8. We divide the Lyα sources into two classes: obvious AGNs, due to the presence of highexcitation lines in their UV spectra, and Galaxies, which do not have such lines. It should be emphasized that some of the objects in the "Galaxy" class may in fact be AGNs, where either the high-excitation lines are weak in the UV or where they lie in missing portions of the UV spectrum.
In Section 3 we present optical spectroscopy of a subsample of the sources with GALEX UV spectra. These observations were obtained using multi-object masks with the DEep Imaging Multi-Object Spectrograph (DEIMOS; Faber et al. 2003) on the Keck II 10 m telescope and cover sources both with and without UV spectral identifications.
In Section 4 we use the optical data and a comparison with X-ray observations to show that our AGN and Galaxy classifications from the UV spectra are broadly robust. We also analyze to what extent the GALEX line widths may be used to discriminate further between starforming galaxies and AGNs.
In Section 5 we present the GALEX LAE sample defined in the same way as high-redshift LAE samples, and we measure the LAE number counts and luminosity functions. We compare these with the number counts and luminosity functions constructed for both NUV-continuum selected samples and high-redshift LAE samples. We also consider the equivalent width distributions and kinematics of the GALEX LAE sample.
In Section 6 we study the properties of low-redshift Lyα galaxies using the Lyα and NUV-continuum selected sources that we optically confirmed as galaxies, as well as an essentially spectroscopically complete sample of NUV < 24 galaxies in the Great Observatories Origins Deep Survey-North (GOODS-N; Giavalisco et al. 2004) field from Barger et al. (2008) . We present the Lyα/Hα flux ratios and compare the equivalent widths, metallicities, line widths, colors, extinctions, and morphologies of the galaxies in the two populations.
Finally, in Section 7 we present our conclusions and compare the low-redshift Lyα and NUV-continuum selected galaxy populations with the z ∼ 2 galaxy population of Erb et al. (2006) .
An analysis of the AGN sample will be given in a second paper (A. Barger & L. Cowie 2009, in preparation) . Readers who are primarily interested in the results may skip directly to Sections 5, 6, and 7, which are largely selfcontained. We use a standard H o = 70 km s −1 Mpc −1 , Ω M = 0.3, Ω Λ = 0.7 cosmology throughout.
THE GALEX SAMPLE
For the present study we use nine blank high galactic latitude fields with the deepest GALEX grism observations. We summarize the fields in Table 1 , where we give the GALEX name, the J2000 right ascension and declination, the exposure time in kiloseconds, the limiting NUV magnitude to which the spectra were extracted, the galactic E(B − V ) in the direction of the field from Schlegel et al. (1998) , the galactic latitude, the number of sources with spectra lying within a radius of 32.
′ 5 from the field center, and the number of such sources found to have a Lyα emission line in the redshift intervals z = 0.195 − 0.44 and z = 0.65 − 1.25 based on their UV spectra. The SIRTFFL 00 and SIRTFFL 01 fields have a small overlap. In this region we used the deeper SIRTFFL 00 observations.
For each field we obtained the one and two dimensional spectra of all the sources with GALEX grism observations from the Multimission Archive at STScI (MAST). The extracted sources per field constitute nearly complete samples to the NUV limiting magnitudes listed in Table 1 . Morrissey et al. (2007) describe the spectral extraction techniques used by the GALEX team in analyzing the grism data and detail the properties of the UV spectra.
For our analysis we only consider sources within a 32.
′ 5 radius of each field center, since in the outermost regions of the fields there is a higher fraction of poor quality spectra. Even with this restriction the GALEX fields are extremely large. In Figure 1 we illustrate the size of a single GALEX field (the field around the Hubble Deep Field-North or HDF-N) by showing the positions of the GALEX sources with extracted spectra with black squares. We enclose the GALEX sources with known redshifts in the literature from Barger et al. (2008) and references therein in a larger open square. We also show the 503 sources found in the deep 2 Ms X-ray observations of the Chandra Deep Field-North (CDF-N) from Alexander et al. (2003) with red diamonds and the FUV < 21.5 sources in the GOODS-N with blue triangles.
With our radius restriction we have from just under 300 spectra in the shallowest field to just under 1200 spectra in the deepest field (see Table 1 ). The FUV spectra cover a wavelength range of approximately 1300 − 1800Å at a resolution of ∼ 10Å, and the NUV spectra cover a wavelength range of approximately 1850 − 3000Å at a resolution of ∼ 25Å. However, the spectra become very noisy at the edges of the wavelength ranges. Thus, we only consider sources that have a Lyα emission line in the redshift interval z = 0.195 − 0.44 corresponding to 1452.5 − 1750Å in the FUV spectrum or in the redshift interval z = 0.65 − 1.25 corresponding to 2006 − 2735Å in the NUV spectrum.
We first ran an automatic search procedure for emission lines in the spectra. For each source we fitted the higher signal-to-noise regions in the FUV and NUV spectra separately with a second order polynomial continuum and a Gaussian. Sources with a significant signal in the Gaussian portion were then flagged. We then visually inspected every spectrum to eliminate false emission line detections and to add any cases where the automatic procedure had missed an emission line. Most of the emission lines were detected by the automatic procedure with only a relatively small number of corrections required from the visual check. A very small number of sources were eliminated based on visual inspection of the images. On average 4% of the sources (recall that these are NUVcontinuum selected and comprise both galaxies and a significant number of stars) have detected emission lines. This percentage is relatively invariant from field to field (see Table 1 ), though it is slightly higher in the deeper fields; in the four deepest fields, 5% of the sources have detected emission lines.
We next measured a redshift for each source with an emission line and split the sources into one of two classes: an AGN class if there were high-excitation lines (usually OVI or CIV) present in addition to the Lyα line, or a Galaxy class to denote a potential star-forming galaxy if there were only a single line visible. In the latter case we assumed the line was Lyα in determining the redshift, an assumption we will test and find to be extremely reliable using optical spectra. We will frequently refer to the sources in our Galaxy class as our candidate Lyα Galaxies, using the word "candidate" to emphasize that Fig. 3. -The rest-frame EW(Lyα) distribution for our candidate Lyα Galaxy sample. The numbers correspond to 4Å bins. The red line shows the rest-frame EW(Lyα)∼ 15Å limit of the sample. The blue curve shows the exponential fit to the data described in the text, which has a scale length of 23Å.
some of these will turn out to be AGNs. The relative classifications are illustrated in Figure 2 , where we show examples of (a) a broad-line AGN, (b) a narrower line AGN, and (c) a candidate Lyα Galaxy.
For each source we fitted a 140Å rest-frame region around the Lyα line with a Gaussian and a flat continuum to determine four parameters: the Lyα line width (this includes the rather wide instrumental resolution), the observed-frame equivalent width (EW) of the line, the central wavelength, and the continuum level. We used the IDL MPFIT procedures of Markwardt (2008) , which are based on the More (1978) implementation of the Levenberg-Marquardt algorithm and are very robust. We used the GALEX noise vector to determine the input error for the spectrum and determined the statistical errors from the covariance matrix returned by the program.
All of the sources have detectable continuum at the Lyα position. This is a direct consequence of the NUV magnitude selection in the GALEX spectral extraction for the NUV selected Lyα lines, and of the NUV magnitude selection and the small difference between the FUV and NUV magnitudes for the FUV selected Lyα lines at lower redshifts. However, changes in the fitting procedure (such as choosing a different wavelength range or fitting the baseline with a linear fit rather than a constant) can change the fitted parameters. In general these changes correspond to errors in the EW of less than 20%, and, for the most part, the errors are smaller than 10%, which are comparable to the statistical errors. However, in a very small number of cases (less than a few percent) more substantial errors can occur as the fitting procedure finds a substantially different solution. Visual inspection suggests that the present choice of parameters provides the most reasonable results.
The final Lyα selected samples are summarized in Tables 2−10 for each of the nine fields individually. For each source we give the J2000 right ascension and declination, the NUV and FUV magnitudes, the redshift, the line width in km s −1 together with the 1σ error, and the AGN or Galaxy classification from the UV spectra. The NUV and FUV magnitudes are from the deep broadband GALEX images of the fields with exposure times ranging from 26 ks to 240 ks in the NUV band and 28 ks to 120 ks in the FUV band. For the shallowest exposures the 1σ error for the NUV band is approximately 26, and for the FUV band it is approximately 26.4. The sources with a Galaxy classification can be compared with those given in Deharveng et al. (2008) for the subsample of the present fields analyzed in that work. In general the agreement is very good. The small number of sources omitted from one list but included in the other are generally marginal cases where the inclusion or exclusion is somewhat arbitrary. We provide a more detailed comparison in Section 5.1.
We show the distribution of the rest-frame EW(Lyα) for our candidate Lyα Galaxies in Figure 3 . For the z = 0.195−0.44 redshift interval the sample appears to be relatively complete down to a rest-frame EW(Lyα) ∼ 15Å, which is shown by the red line. (More precisely, the limit of the observed-frame EW(Lyα) is ∼ 20Å.) This limit is about a factor of two times higher in the z = 0.65 − 1.25 redshift interval. In our comparisons with high-redshift LAE samples in Section 5, we will include only sources having a rest-frame EW(Lyα) > 20Å, which is normally used as the definition of high-redshift LAEs (e.g., ). Such a sample should be very robust for the z = 0.195 − 0.44 interval. The blue curve shows an exponential fit of the form exp(−EW/scale length) to the data above a rest-frame EW of 20Åwhere we believe the sample to be substantially complete. The normalization is 29 ± 4, and the EW scale length is 23.7 ± 2.2Å. This distribution is nearly identical in shape to that found by Shapley et al. (2003) for the z ∼ 3 LBGs.
Only seven of our candidate Lyα Galaxies have a restframe EW(Lyα) > 100Å. As can be seen from Figure 3 , five of these lie in the 100 − 120Å range. There are two further sources which lie above the upper bound of the figure, but these are all almost certainly broad-line AGN where we are only seeing the Lyα line.
In Figure 4 we show the redshift distributions of our AGNs (red squares) and our candidate Lyα Galaxies (black diamonds) versus magnitude. In (a) we plot the sources versus NUV magnitude and in (b) versus FUV magnitude. Nearly all of the more luminous sources are AGNs. As Deharveng et al. (2008) note, this results in there being relatively few candidate Lyα Galaxies in the moderate-redshift interval. In the low-redshift interval the candidate Lyα Galaxy population begins to enter in substantial numbers around a NUV magnitude of 21. Figure 4 (b) suggests immediately that we are misclassifying some sources as candidate Lyα Galaxies when they are in fact AGNs, since we would expect z ∼ 1 galaxies to be very faint or undetected in the FUV band, which lies below the Lyman continuum edge at these redshifts (e.g., Siana et al. 2007; Cowie et al. 2009) . Quantifying this contamination is one of the keys to understanding the star-forming population. We will address this issue in Section 4.
We will require the observed area as a function of NUV magnitude when we calculate the number counts and luminosity functions of the LAEs. We determined this for each field separately by computing the ratio of sources with GALEX spectra (identified or not) at a given NUV magnitude to sources with that NUV magnitude in the continuum catalog. We then multiplied this ratio for each field by the area corresponding to the 32.
′ 5 selection radius and summed the results for the nine fields to form the area-magnitude relation shown in Figure 4 (c). At magnitudes brighter than NUV = 20.5 the area is the 8.2 deg 2 area of the nine fields. The area then drops as we reach the limiting magnitudes of each of the individual fields, eventually falling to zero at ∼ 21.8, which is the limiting depth of the deepest (GROTH 00) field.
Given the low spatial resolution of the GALEX data, some sources may be blends. While this does not affect the Lyα fluxes or luminosities, it will diminish the EWs if the measured continuum is too high relative to the line due to a blend. It will also boost the NUV magnitudes so that we are including sources which are fainter than the nominal limits.
We first re-measured the GALEX coordinates by visually determining the peak position in the NUV image closest to the cataloged position in the data archive. It is these coordinates which we use in the optical spectroscopy. The dispersion of the re-measured positions relative to the catalog positions is 0.
′′ 5. However, a small number of sources have more significant offsets: about 6% have offsets greater than 1.
′′ 5 and 2% greater than 3 ′′ . In Tables 2 through 10 we show our re-measured coordinates, marking those which have a significant offset from the cataloged position in the data archive with the label (o) in the name column.
We next tested for the fraction of blends by comparing the NUV images with the ultradeep u * -band images obtained on the GROTH 00 and COSMOS 00 fields as part of the Canada-France-Hawaii Telescope (CFHT) Legacy Survey deep observations. These are available from the MegaPipe database at the Canadian Astronomy Data Centre (CADC). We corrected for the small absolute astrometric offsets between the CFHT and GALEX coordinates prior to the comparison. We find that about 5% are significant enough blends to seriously affect the photometry and coordinates. We mark these in Tables 2 and  5 with a (b) in the name column. The blending problem is small enough to be neglected in the analysis, but the small number of objects with significant positional offsets should be borne in mind when using the GALEX coordinates in the data archive.
3. OPTICAL SPECTROSCOPY While a number of sources in our GALEX AGN and candidate Lyα Galaxy samples have pre-existing optical redshifts, these identifications are generally selected in some way, often from optical colors or because of the presence of X-ray emission or other AGN signatures. However, in order to understand the statistical distribution of the optical properties of the sources in these samples, it is critical to observe at optical wavelengths sources randomly chosen from these samples.
In addition, in order to understand how the GALEX Lyα selected sources relate to the more general population of NUV-continuum selected sources, it is important to observe at optical wavelengths sources randomly chosen from the GALEX spectroscopic sample without UV spectral identifications (i.e., without strong Lyα emission).
We therefore made optical spectroscopic follow-up observations with the DEIMOS spectrograph (Faber et al. 2003) on the Keck II 10 m telescope. We obtained observations of 39 sources randomly chosen from our GALEX candidate Lyα Galaxy sample, 38 of which lie in the red-shift interval z = 0.195 − 0.44 and one in the redshift interval z = 0.65 − 1.25 (Table 11) , 15 sources randomly chosen from our GALEX AGN sample (Table 12) , and 124 sources randomly chosen from our GALEX spectroscopic sample without UV spectral identifications. For the latter we summarize only the 31 sources found to lie in the redshift interval z = 0.195 − 0.44 (Table 13) .
In Tables 11−13 we give the GALEX source name, the J2000 right ascension and declination, the NUV magnitude, the SDSS model C g magnitude from the DR6 release (Adelman-McCarthy et al. 2008 ; these are only given in Tables 11 and 13), the GALEX UV redshift (these are only given in Tables 11 and 12 ), the optical spectroscopic redshift, the observed-frame EW(Hα) inÅ and its 1σ error (these are only given in Tables 11 and  13) , and the spectral type that we determined from the line widths of the optical spectrum.
In order to provide the widest possible wavelength coverage, we used the ZD600 ℓ/mm grating. We used 1 ′′ wide slitlets, which in this configuration give a resolution of 4.5Å, sufficient to distinguish the [O II]λ3727 doublet structure for the higher redshift sources (z > 0.65). The spectra cover a wavelength range of approximately 5000Å and were centered at an average wavelength of 6800Å, though the exact wavelength range for each spectrum depends on the slit position with respect to the center of the mask along the dispersion direction. Each ∼ 0.5 hr exposure was broken into three subsets with the objects stepped along the slit by 1.
′′ 5 − 2 ′′ in each direction. The two-dimensional spectra were reduced following the procedure described in Cowie et al. (1996) , and the final one-dimensional spectra were extracted using a profile weighting based on the continuum of the spectrum. Calibration stars were observed in the same configuration on each of the individual nights.
The spectra were all obtained at a near-parallactic angle to minimize atmospheric refraction effects. Each spectrum was initially calibrated using the measured response from a calibration star. However, since some of the spectra were obtained during a night of varying extinction, the absolute flux calibration using calibration stars is sometimes problematic. We also note that relative slit losses always pose a problem, even for the photometric nights. We show pieces of the spectra of two of the GALEX Lyα candidate Galaxies in Figures 5 and 6. The absolute fluxes are based on the calibration star, but the optical spectrum in Figure 5 was not observed in photometric conditions. An extensive discussion of the various procedures that may be used to determine line fluxes from this type of spectrum can be found in Kakazu et al. (2007) . However, here we focus only on the measurements of the relative line fluxes, which we need for the metallicity diagnostics, and on the measurements of the absolute line fluxes, which we require for the determination of the Lyα/Hα flux ratio.
For each spectrum we fitted a standard set of lines. For the stronger lines we used a full Gaussian fit together with a linear fit to the continuum baseline. For weaker lines we held the full width constant using the value measured in the stronger lines and set the central wavelength to the nominal redshifted value. We fitted the [OII]λ3727 line with two Gaussians with the appropriate wavelength -The optical and UV spectrum for the candidate Lyα Galaxy GALEX1417 + 5228 in the GROTH 00 field at z = 0.206 (see Table 11 ). The optical spectrum is dominated by the Hα line There are no signs of any broad lines in the optical spectrum, and the line ratios are consistent with this being an extremely low-metallicity emission-line galaxy. The optical spectrum panels are shown in µJy units, but since the absolute calibration is not well determined due to not having photometric conditions, we have not labeled them. Table 11 ). From the optical data we classify this source as a type 1.8 Seyfert galaxy based on the broad underlying Hα line in the optical spectrum and a corresponding weak broad Hβ line. The optical spectrum was taken in photometric conditions. While no high-excitation lines are seen in the UV spectrum, the Lyα line in the UV spectrum is broader than the instrumental resolution.
separation. We also measured the noise as a function of wavelength by fitting Gaussians with the measured linewidth from the strong lines at random positions in the spectrum and computing the dispersion in the results. Once again sytematic errors from the choice of fitting procedure and wavelength range may exceed the statistical errors and can be as large as 10 − 20% of the EW.
As long as we restrict the line measurements to short wavelength ranges where the DEIMOS response is essentially constant, we can robustly measure the ratios of line fluxes from the spectra without any flux calibration. For example, we can assume that the responses of neighboring lines (e.g., Hβ and [O III]λ5007) are the same and therefore measure their flux ratios without calibration. In this regard the problems of distinguishing AGNs from emission-line galaxies using Baldwin et al. (1981) Figure 5(c) ). For example, by assuming case B ratios, we can take the ratios of the Balmer lines accompanying the metal lines and the ratios of the metal lines to determine the extinction-corrected metal line ratios. Unfortunately, we cannot so easily do this near [O II]λ3727, where the Balmer lines are weak and in some cases contaminated. Here we must rely on the flux calibration made using the measured response from the calibration star. For this reason we will use the [NII]λ6584/Hα ratio as our primary metal diagnostic.
In order to measure the Hα line flux, we determined the continuum flux from the SDSS model C magnitude (DR6 release; Adelman-McCarthy et al. 2008) at the SDSS bandpass closest to redshifted Hα, and we multiplied this by the observed-frame EW(Hα). This is an approximation, since it assumes that the measured EW(Hα) is representative of the value averaged over the total light of the galaxy, including regions outside the slit. However, for the photometric cases we derive crudely similar values directly from the calibrated spectra, suggesting the procedure is relatively robust. In one case (GALEX1417+5228) there is an Hα flux measurement of 1.3 × 10 −15 erg cm −2 s −1 from Liang et al. (2004) , which may be compared with the presently derived value of 1.9 × 10 −15 erg cm −2 s −1 . The Liang et al. value is based on calibrated slit spectra and may be an underestimate, since they measure a corresponding Hβ flux of 0.61 × 10 −15 erg cm −2 s −1 , which for the case B ratio would give an Hα flux of 1.7 × 10 −15 erg cm −2 s −1 in the absence of any extinction correction and a higher value if any extinction were present. However, we will assume, based on this comparison, that systematic errors in the absolute Hα flux levels could be as high as 50%.
AGN-GALAXY DISCRIMINATION
We may expect that sources classified as AGNs based on the presence of high-excitation lines in the UV spectra are truly AGNs. However, the classification of the candidate Lyα Galaxies is not so clean, and they may contain a substantial amount of AGN contamination. In some cases the high-excitation lines of these AGNs may fall at problem wavelengths, and in other cases the highexcitation lines may be intrinsically weak. The optical spectroscopic data support these points. All but one of the 15 AGNs classified as such from the UV spectra and then observed in the optical are straightforwardly identified as intermediate-type Seyfert galaxies (see Table 12 ; since only one source appears as an emission-line galaxy, this suggests that for the most part one would know that these sources are AGNs based solely on their optical spectra). However, three of the 39 candidate Lyα Galaxies classified as such from the UV spectra and then observed in the optical are also identified as intermediatetype Seyfert galaxies (see Table 11 and, e.g., Figure 6 ). The remaining 36 do not have visible broad lines (see, e.g., Figure 5 ). This suggests that we have about an 8% broad-line AGN contamination rate in this population. Finally, we note that the 31 sources chosen randomly from the GALEX spectroscopic sample without UV spectral identifications that happen to lie in the redshift interval z = 0.195 − 0.44 all appear to be starforming galaxies with Hα luminosities comparable to the candidate Lyα Galaxies (see Table 13 ).
There are deep X-ray observations of portions of the GALEX areas for several of the fields used in our study. In Figure 7 we illustrate the overlap of the X-ray sources (red solid diamonds) with the GALEX Lyα selected sources (black open squares for AGNs based on their UV spectra; blue open squares otherwise). In (a) we compare the CDF-N sources (Alexander et al. 2003) with the HDFN 00 sources; in (b) we compare the CLANS sources (Trouille et al. 2008 ) with the LOCK 00 sources; and in (c) we compare the Extended CDF-S sources (Lehmer et al. 2005; Virani et al. 2006 ) and the 2 Ms CDF-S sources (purple solid diamonds; Luo et al. 2008) with the CDFS 00 sources. In total eleven sources in the GALEX Lyα selected sample lie in the X-ray fields. We summarize their X-ray properties in Table 14 , where we give the GALEX name of the source, the J2000 right ascension and declination, the 2 − 8 keV and 0.5 − 2 keV fluxes, the 2 − 8 keV luminosity computed using the procedure given in Barger et al. (2005) , the redshift from the UV spectra, and the classification of the source as an AGN or a candidate Lyα Galaxy from the UV spectrum.
All nine of the sources classified as AGNs based on their UV spectra are also X-ray sources and have logarithmic 2 − 8 keV luminosities in the range log L X = 43.24 − 44.55 erg s −1 (see Table 14 ), placing them at or near quasar luminosities (log L X > 44) and near the break in the AGN luminosity function at z 1.2 (e.g., Yencho et al. 2009 ). In contrast, of the two candidate Lyα Galaxies, one is only weakly detected in the 0.5 − 2 keV band in the extremely deep 2 Ms CDF-S image, and the other is not detected in the Extended CDF-S image. This places both of their log L X values below 41 erg s −1 (see Table 14 ), suggesting that they are strong star-forming galaxies rather than AGNs. Thus, in all of the overlapped sources, the UV classification is robustly supported by the X-ray data.
We can also make a comparison with a previous optical spectroscopic sample, since Prescott et al. (2006) observed a large sample of candidate AGNs in a 1.39 deg 2 region of the COSMOS HST Treasury field (Scoville et al. 2007) , which overlaps significantly with the GALEX COSMOS 00 field. In Figure 8 we plot the Lyα line widths for the GALEX Lyα selected sample (red solid squares for AGNs based on their UV spectra; black small diamonds otherwise) that lie in the overlap region with the Prescott et al. (2006) observations versus redshift. Where Prescott et al. (2006) classifications exist for these sources, we show them on the figure (black large open squares for optically selected AGNs; blue solid diamonds for optical emission-line galaxies). All eleven of the GALEX AGNs with a Prescott et al. (2006) optical identification were classified by those authors as AGNs based on their optical spectra, and all three of the GALEX candidate Lyα Galaxies with a Prescott et al. (2006) optical identification were classified by those authors as emission-line galaxies based on their optical spectra. All of the redshifts in the two samples are fully consistent.
As Figure 8 illustrates, the Lyα line widths provide a second diagnostic that may be used to separate AGNs from emission-line Galaxies. In general, at the low resolution of the GALEX grisms the emission lines from galaxies should be essentially unresolved, and only broad AGN lines (∼ several thousand km s −1 ) should produce significant broadening in the GALEX spectra. (In the present paper we only determine the intrinsic galaxy line widths from the optical spectroscopy.) This problem is further complicated by the nature of the grism data where the final resolution depends on the image size. Deharveng et al. (2008) used the line width as a second criterion to separate AGNs from emission-line Galaxies in their GALEX sample. However, as we illustrate further in Figure 9 , a good deal of scatter in the measured line widths and a substantial overlap between AGNs and candidate Lyα Galaxies make the choice of a dividing line difficult. In particular, the average line width of the candidate Lyα Galaxies appears to be larger than the nominal resolution In each panel the blue vertical lines show the range of the instrumental resolution in the wavelength interval, and the black vertical dashed line shows the proposed split above which we consider that the FWHM line width alone may show a source to be an AGN (i.e., 15Å in the FUV spectra and 30Å in the NUV spectra). In (a) the blue (red) shaded histogram shows sources in the candidate Lyα Galaxy population confirmed to be Galaxies (broad-line AGNs) from optical spectroscopy. In (b) the cyan shaded histogram shows sources in the candidate Lyα Galaxy population with strong Lyman continuum breaks.
of a point source in the GALEX data.
We consider this more quantitatively in Figure 10 (a), where we show the distribution of line widths (now in the observed frame so we may compare with the instrumental resolution) in the GALEX z = 0.195 − 0.44 Lyα selected sample. We show the distribution for the candidate Lyα Galaxies with the black open histogram, and we show the distribution for the sources classified as AGNs based on their UV spectra with the red open histogram (offset upwards for clarity). There is a substantial spread of the Lyα Galaxies about the instrumental resolution (whose range with wavelength is shown by the blue vertical lines) resulting from the effects of statistical and systematic noise in the Gaussian fitting. As we have discussed above, the lines are also wider on average than the nominal instrumental resolution for a point-like object. We show all 33 candidate Lyα Galaxies that we have confirmed as star-forming emission-line galaxies using our DEIMOS optical spectroscopy (see Table 11 ; hereafter, we refer to these as our optically-confirmed Lyα Galaxies) with the blue shaded histogram. This excludes the four galaxies with broad lines in the optical spectra labeled as AGNs in Table 11 , as well as one additional object classified as an AGN based on its optical line ratios (see Section 6.3). All of the optically-confirmed Lyα Galaxies lie near the instrumental resolution, as do two of the four candidate Lyα Galaxies that we found to be broad-line AGNs using our DEIMOS optical spectroscopy (see Table 11 ; red shaded histogram). The remaining two AGNs (including the one in the LOCK 00 field shown in Figure 6 ) have substantial Lyα line widths. We have chosen an observed-frame FWHM line width of 15Å, shown as the black vertical dashed line in Figure 10(a) , to roughly split the spread of true galaxy line widths from the extended tail, which may be predominantly AGN-dominated. However, further work is clearly needed to better define this separation, and, even with this elimination, there will be AGNs where the lines are not resolved (as is evident from the red open histogram). There are 72 candidate Lyα Galaxies in Figure 10 (a) with widths less than 15Å, of which 33 are optically-confirmed Lyα Galaxies and 3 are optically-confirmed AGNs (this includes the AGN identified from the line ratios). This suggests that even with a line width criterion, we have about a 10% AGN contamination in the candidate Lyα Galaxy sample.
In Figure 10 (b) we show the distribution of Lyα line widths in the GALEX z = 0.65 − 1.25 Lyα selected sample. Here most of the candidate Lyα Galaxies are clearly too broad relative to the instrumental resolution (whose range with wavelength is shown by the blue vertical lines), even when allowance is made for the line-width noise and the uncertainty in the instrumental resolution, and must be AGNs. We consider only the 6 sources with observed-frame FWHM line widths less than 30Å (black vertical dashed line) to be plausible candidate Lyα Galaxies. However, in contrast to the lower redshift sources, we can test this classification further by looking for the presence of the Lyman break at the Lyman continuum edge. The nine sources with possible Lyman continuum breaks are shown by the cyan shaded histogram in Figure 10 (b). Four of the six sources in the low-velocity width range (i.e., < 30Å) have breaks, suggesting that at least for these sources we have confirmation of the line width classification by the Lyman break criterion. Alternatively, however, they may just be type 2 AGNs with Lyman continuum breaks, as the > 30Å sources with Lyman continuum breaks likely are. Only one of these sources (Table 11 ) has been observed and confirmed as a star former with optical spectroscopy.
We test our line width cuts in Figure 11 , where we compare the colors of the candidate Lyα Galaxies that satisfy our line width cuts (black squares) with the colors of a spectroscopically complete sample of NUV < 23 galaxies in the GOODS-N from Barger et al. (2008;  red diamonds for sources classified as AGNs based on having X-ray luminosities > 10 42 erg s −1 and blue diamonds otherwise). Sources fainter than FUV = 25.2 are shown at this value with upward-pointing arrows. The GALEX candidate Lyα Galaxies generally lie along the color track of the GOODS-N galaxies, except for the two z = 0.65 − 1.25 sources without Lyman breaks whose colors are well below the track, placing them in the AGN category. As can also be seen from Figure 11 , many of the AGNs in the GOODS-N follow the galaxy color track, so the GALEX Lyα Galaxy sample might have further AGN contamination. Thus, the four sources with a Lyman continuum break and an observed-frame line width less than 30Å in the z = 0.65 − 1.25 interval should be considered as an upper limit on the Lyα selected star-forming galaxy population in this redshift interval.
COMPARISON OF THE GALEX LAE SAMPLE
WITH HIGH-REDSHIFT LAE SAMPLES 5.1. LAE Selection In order to make valid comparisons with the highredshift LAE samples, we need to construct our GALEX LAE sample carefully. We start with our candidate Lyα Galaxy sample, which already excludes sources with detectable high-excitation lines in the UV spectra. We now also exclude sources with observed-frame FWHM line widths greater than 15Å (30Å) in the redshift interval z = 0.195 − 0.44 (z = 0.65 − 1.25). For the moderateredshift interval we further exclude the two < 30Å sources without a strong Lyman continuum break.
In Figure 12 we plot rest-frame EW(Lyα) versus redshift for the above sample. A substantial fraction of the sources have an EW(Lyα) less than or equal to the 20Å value normally used to define the high-redshift LAE population (e.g., Hu et al. 1998 ). If we follow the EW(Lyα) > 20Å definition, we are left with 41 LAEs in the low-redshift interval and 4 in the moderate-redshift interval. This LAE sample is tabulated in Table 15 (low- Fig. 12. -Rest-frame EW(Lyα) for the candidate Lyα Galaxies vs. redshift. This consists of objects with no high-excitation lines in the UV and with widths less than 15Å in the low-redshift interval and less than 30Å in the moderate-redshift interval. Objects with FUV-NUV < 1.8 are also excluded in the moderate-redshift interval. The final LAE sample is taken to be those sources with a rest-frame EW(Lyα) > 20Å (red dashed line). The error bars show the ±1σ errors from the formal statistical fit of the Gaussian and baseline. As discussed in the text, there may be comparable systematic errors resulting from the choice of fitting procedure. redshift interval) and Table 16 (moderate-redshift interval), where we give the name, the J2000 right ascension and declination, the NUV and FUV magnitudes, the GALEX redshift, the logarithm of the Lyα luminosity, L = 4πd 2 L f (Lyα), and its 1σ error, where f (Lyα) is the observed line flux and d L is the luminosity distance, the rest-frame EW(Lyα) and its 1σ error, and the groundbased redshift, if available. The tables are sorted by restframe EW(Lyα), with the highest EW first. We also include in the table sources with 15Å<EW(Lyα) ≤ 20Å, though these are not part of our final LAE sample.
The ground-based redshifts are based on this paper's observations, except for two sources in the COSMOS 00 field, where the redshifts are from Prescott et al. (2006) , and two sources in the GROTH 00 field, where the redshifts are from Finkelstein et al. (2009) . The redshifts for the Prescott et al. and Finkelstein et al. sources are enclosed in parentheses and annotated with a "pr" or "f". Hereafter, we concentrate on the low-redshift LAE sample, since the moderate-redshift LAE sample is so small.
The low-redshift sample may be expected to be relatively complete, but, as we have discussed, we expect it to have ∼ 20% AGN contamination. For our LAE analysis we do not eliminate any sources that we know to be AGNs from their optical spectra, since we do not have this information for a substantial part of the sample. However, we do note in the table where a source is clearly an AGN based on its optical spectrum, either because it has broad lines or based on the Baldwin et al. (1981) Finkelstein et al. (2009) classify the two sources in the GROTH 00 field where we have used their redshifts as AGNs. In one case this is based on broad lines, and in the other it is based on the Baldwin et al. (1981) diagnostic. They also classified GALEX1417+5228 as an AGN, but we believe this source to be a very high-excitation star former. We discuss this very interesting source in Section 6.3.
Considering only the sources for which we have obtained optical spectroscopic data and classifying sources as AGNs only if they show AGN signatures in their optical spectra, we find the AGN contamination in our final LAE sample to be 4 out of 23 or 9 − 31%, where the range is ±1σ. Finkelstein et al. (2009) give 17 − 61% for this range based on observations of a subsample of the Deharvang et al. (2008) sources in the GROTH 00 field. The small sample sizes leave the exact value somewhat statistically uncertain, but it is important to note that the degree of remaining AGN contamination is a function of the NUV-continuum selection procedure and may vary with different samples, so it is not a particularly interesting or physical quantity in itself. The more interesting quantity is the total fraction of AGNs in all the NUV-continuum selected sources in a given redshift and magnitude range, including both those identified in the UV and the additional objects identified with the optical spectra. We shall return to analyze this further in A. Barger & L. Cowie (2010, in preparation) .
Our low-redshift LAE sample of 41 sources is substantially smaller than the sample of 96 sources used by Deharveng et al. (2008) , despite the larger number of fields used here. This partly reflects our smaller redshift interval (z = 0.195 − 0.44), together with our geometric restriction (R < 32.
′ 5). Only 67 of the Deharveng et al. (2008) sources lie within these bounds: 59 of these are contained in our initial sample of LAEs, while the remaining 8 are marginal lines that fell out of our selection in both the automatic and the visual search. Of the 59 sources, we classified 12 as AGNs based on the UV spectra (mostly on the basis of the line width rather than on the presence of high-excitation lines), and of the remaining 47 sources, only 28 have EW(Lyα) > 20Å. Thus, 28 of our low-redshift LAE sample overlaps with Deharveng et al. (2008) 's sample, and the remaining sources are either drawn from the other three fields not used in their analysis or are additional sources in the fields in common that were included in our sample but not in their sample. All 28 overlapping sources agree in the GALEX redshift, but the Deharveng et al. (2008) Lyα luminosities are about 10% higher than ours. This may follow from the slight differences in methodology; in particular, we have calculated the fluxes directly from the spectra rather than recalibrating to the broadband fluxes. Thus, 10% is probably a reasonable measure of the systematic uncertainty in the luminosities.
We note that one of the sources in our moderateredshift LAE sample (GALEX1437+3541) is included in the Deharveng et al. (2008) In Figure 13 we show the number counts per unit magnitude of the LAEs in the redshift interval z = 0.195 − 0.44 versus NUV magnitude. This is simply the sum of the inverse areas over all the sources in the magnitude and redshift interval divided by the magnitude interval. We have divided this into two rest-frame EW(Lyα) intervals: > 20Å (blue diamonds) and > 45Å (red triangles) to show that the EW distribution does not change rapidly with NUV magnitude. We compare the number counts of the LAEs with the number counts of all the NUV continuum sources in our GALEX fields (black squares) and in the GOODS-N field (purple solid squares). These points include stars, galaxies, and AGNs. The purple open squares show the number counts of all the z = 0.195−0.44 galaxies in the GOODS-N sample using the redshift information and after removing all sources classified as AGNs based on having X-ray luminosities > 10 42 erg s −1 . Arnouts et al. (2005) produced a z = 0.2 − 0.4 restframe 1500Å luminosity function (LF) from GALEX VIMOS-VLT Deep Survey data, which we translated to number counts in the same redshift interval versus what corresponds to approximately observed-frame 1900Å. We then applied a small −0.2 mag differential K−correction to move that to an NUV magnitude. The result is the solid curve, which agrees reasonably well with the z = 0.195 − 0.44 GOODS-N points.
Both the EW(Lyα) > 20Å (blue diamonds) and EW(Lyα) > 45Å (red triangles) LAE number counts show a substantial rise to NUV = 21 where, as we have discussed previously (e.g., Figure 4 (a)), the LAEs appear to onset in substantial numbers in the redshift interval z = 0.195 − 0.44. As can be seen from Figure 13 , this trend mirrors the overall number counts in the redshift interval z = 0.195 − 0.44, which enter the population in significant numbers at magnitudes fainter than 21. We have scaled the Arnouts et al. (2005) curve by 0.05 (dashed) and 0.01 (dotted) to show the fraction of LAEs in a particular EW(Lyα) range. Thus, ∼ 5% of the NUVcontinuum selected galaxies in this low-redshift interval are LAEs. The curves provide a reasonable approximation to the shape of the LAE counts in both EW(Lyα) ranges, showing that the EW(Lyα) distribution is not changing rapidly over the observed magnitude range.
LAE Luminosity Function
We may quantify this further by computing the LAE LF. As Deharveng et al. (2008) stress in their derivation of the LAE LF, the procedure is complicated because we are using a NUV-continuum selected sample and the line flux limits depend on the EW(Lyα) distribution. This issue is somewhat alleviated by the relatively invariant rest-frame UV colors above the Lyman continuum break (see the low-redshift sources in Figure 11 ) so that the NUV limiting magnitude corresponds to an approximate Lyα flux for a given observed EW(Lyα). In principle, by choosing a high enough flux limit in each field we could construct a roughly complete flux-limited sample. This would require us to set the flux limit to correspond to a source with the maximum observed EW(Lyα) (about 100Å; e.g., Figure 3 ) at the magnitude limit of the particular field. However, in practice, the present sample is too small to allow such a procedure. An alternative procedure, following Deharveng et al. (2008) , is to include all the sources above a lower flux limit than this. We can then attempt to correct for the incompleteness by assuming the EW(Lyα) distribution of Figure 3 is invariant as a function of NUV magnitude. This allows us to correct for the missing high-EW(Lyα) sources with NUV magnitudes fainter than the magnitude limit of the field. This assumption of invariance in the EW(Lyα) distribution may well fail as we move to fainter magnitudes, where we may see higher EW(Lyα) sources, so it is important to minimize the extrapolation. We use the latter procedure here.
We first set the Lyα flux limits high enoughcorresponding to a rest-frame EW(Lyα) > 45Å at the limiting NUV magnitude of each field-both to include a significant fraction of the sources in Figure 3 and to minimize the incompleteness corrections. The downside of this high flux cut is that we reduce the already small sample significantly and are restricted to high Lyα luminosities. However, the incompleteness corrections are small. We also try a low flux cut with a flux limit corresponding to a rest-frame EW(Lyα) > 25Å at the limiting NUV magnitude of each field, which allows us to probe to lower luminosities at the expense of a higher incompleteness correction.
Specifically, for each field we determined a Lyα flux limit corresponding to a source with the limiting NUV magnitude of Table 1 corrected to an FUV magnitude by adding an offset of 0.37 mag (see Figure 11 ) and with an observed EW(Lyα) corresponding to the chosen restframe limit placed at the center of the redshift interval. For a rest-frame EW(Lyα) of 45Å, the adopted flux limit is f (Lyα) = 3.4 × 10 −15 erg cm −2 s −1 for the GROTH 00 field; it is proportionally higher for the remaining shallower fields. Only galaxies with fluxes above each field's adopted flux limit were included in the final sample. The observed area at a given flux is then the sum of all the field areas where the limiting flux is lower than this flux.
We next constructed the LAE LF in the redshift interval z = 0.195 − 0.44 using the 1/V technique (Felten 1976) . In Figure 14 we use red open diamonds (black open squares) to show the LF for the high flux (low flux) cut. The ±1σ errors are based on the Poisson errors corresponding to the number of sources in each bin. Since the line width split that we used to separate out AGNs is somewhat subjective, as a check we have also calculated the LF including all the sources in the redshift interval that do not have high-excitation lines. This slightly increases the LF but by an amount which is small compared to the uncertainties.
These are the raw LFs, without the incompleteness corrections for the missing high-EW(Lyα) sources in the flux-limited samples. In order to compute the incompleteness corrections, we used the form of the Arnouts et al. (2005) LF to obtain the expected number of continuum sources in the redshift interval at fainter UV magnitudes. We then drew the correct number of sources from the EW(Lyα) distribution of Figure 3 to simulate the missing high-EW(Lyα) sources and recomputed the LFs. The incompleteness-corrected LFs are shown with the solid symbols in Figure 14 . In general these corrections are small, except in the faintest bin of the low flux cut sample (black squares).
Given our assumption of an invariant EW(Lyα) distribution, it is also possible to simply convolve this distribution with the observed NUV-continuum LF in the redshift interval to determine the LAE LF. This allows us to construct a LF to fainter luminosities but at the expense of assuming the same EW(Lyα) distribution applies at substantially fainter NUV magnitudes than where it was measured. As we have stressed above, the invariant EW(Lyα) distribution assumption may not be valid if fainter sources have different Lyα emission-line properties. We did the calculation using the EW(Lyα) distribution of Figure 3 and the translated z = 0.2 − 0.4 Arnouts et al. (2005) NUV-continuum LF. This result is shown with the solid curve in Figure 14 . We repeated the calculation using the EW(Lyα) distribution of the NUV < 21.8 galaxies only to illustrate the luminosity range corresponding to the actual measurements. This result is shown with the dashed curve. The incompleteness corrections can then be measured from the ratio of the two curves (this more closely mirrors the procedure used by Deharveng et al. 2008) , and they agree well with what we found previously.
All of our LAE LF measurements are comparable to the raw LAE LF determined by Deharveng et al. (2008;  blue open triangles in Figure 14) . However, we do not find the large incompleteness corrections that they found (the blue solid triangles show their incompletenesscorrected LAE LF). Their corrections appear remarkably large, particularly at the high-luminosity end. There may be differences reflecting the selection in the EW(Lyα) (here we are using a rigid rest-frame EW(Lyα) > 20Å definition of the LAEs) and the more stringent exclusion of potential AGNs in the present analysis, but it does not appear that these can account for the differences. The problem may be caused by a missing color correction in the Deharvang analysis (J.-M. Deharvang, priv. comm.) .
In Figure 15 we compare our z = 0.195 − 0.44 LAE LF (here we adopt the low flux cut incompleteness-corrected result; black squares), which was chosen with the same rest-frame EW(Lyα) selection (i.e., > 20Å) as the highredshift samples, with the z = 3.1 LAE LF of Gronwall et al. (2007; red curve) . Other determinations of the z ∼ 3 LAE LF are extremely similar (e.g., van Breukelen et al. 2005; Ouchi et al. 2008) . We have made a maximum likelihood analysis of our data to obtain a Schechter (1976) drop in the Lyα luminosity density of 55.
As Deharveng et al. (2008) have pointed out, this substantial drop in the LF from higher redshift values is considerably in excess of the corresponding continuum UV light density drop. Thus, it appears that LAEs are far less common now than they were in the past and that they have lower luminosities.
LAE Equivalent Widths
In order to compare the LAE EW(Lyα) distributions at low and high redshifts, we need to translate our measured EW(Lyα) distribution as a function of NUV magnitude (Figure 3 ) into one which is a function of LAE luminosity. To do this we computed the number density of LAEs in the redshift interval z = 0.195 − 0.44 as a function of their rest-frame EW(Lyα) using the same methodology that we used to compute the incompleteness-corrected LAE LFs. We used a low flux cut corresponding to a rest-frame EW(Lyα) of 25Å to probe to low luminosities and computed the number density of sources above a limiting luminosity of 4 × 10 41 erg s −1 by summing the inverse volumes of all the sources in the EW(Lyα) interval lying above this luminosity. We then divided by the width of the EW(Lyα) bin. The results are shown in Figure 16 .
The low-redshift LAE EW(Lyα) distribution is well described by the same exponential with a scale length of 75Å that provides a good fit to the z ∼ 3 LAE EW(Lyα) distribution (Gronwall et al. 2007 ). This is shown by the red solid curve in Figure 16 . Thus, the form of the EW(Lyα) distribution for the LAEs is not changing with redshift, even though the number of sources satisfying the LAE criterion is much smaller at low redshifts. We do not see any extreme EWs(Lyα) (greater than 120Å) in the present sample, but this may be a Fig. 16 .-Number density of sources above log L(Lyα) = 41.6 erg s −1 vs. rest-frame EW(Lyα). The number densities correspond to a 10Å bin size. The red solid curve shows an exponential fit to the data with a 75Å scale length equal to that in the z = 3.1 population, which provides a good description of the data. The blue dashed curve shows the steeper fit to the continuum selected data of Figure 3. simple consequence of the continuum selection, which is biased against finding such objects.
Lyα Velocities Relative to Hα
A comparison of the redshifts of the Lyα lines relative to the redshifts of the Hα lines is of considerable interest since it may relate to the kinematical structure of the galaxy and the escape process of the Lyα photons. However, this comparison is difficult because of the wavelength calibration uncertainties in the GALEX grism data. Morrissey et al. (2007) give a calibration error for the GALEX wavelengths of about 3% in the body of each spectral order and about 10% near the edges of each order.
In Figure 17 we show the wavelength offsets between the Lyα wavelength that would be measured from GALEX and the Lyα wavelength that would be inferred from the optical redshifts. For this figure we have augmented the GALEX LAE sample (black solid squares; this includes any source where we have measured the redshift from our optical data, as well as any source where the optical redshift could be obtained from the NED database 7 ) in order to obtain a larger number of sources to maximize our understanding of the effect. The additional sources are AGNs (red solid diamonds are based on the presence of high-excitation lines; red open squares are based on the line widths) in our GALEX fields with optical redshifts, again either from our own observations or from NED.
Nearly all of the sources show a GALEX Lyα wavelength that is redder than would be expected from the optical redshift. The median offset is 3.9Å for the sources (both AGNs and galaxies) in the redshift interval z = 0.195 − 0.44. Given that both the AGNs and the LAEs show this offset, it is probable that much of it is indeed due to the absolute calibration uncertainty. The median wavelength offset is 3.9Å for just the LAEs and 3.8Å for just the AGNs. The median redshifting seen in z ∼ 2 galaxies, which is around 550 km s −1 (Pettini et al. 2001) , would produce an offset of about 2.2Å, which is well within the uncertainties.
PROPERTIES OF THE LOW-REDSHIFT LYα
GALAXY SAMPLE 6.1. Lyα Versus Hα Fluxes Focusing on our optical spectroscopic observations of the GALEX spectroscopic sample, we now turn to analyzing the properties of the optically-confirmed Lyα Galaxies in the redshift interval z = 0.195 − 0.44 (Table 11, excluding the sources classified as AGNs). We compare them to the properties of both the GALEX spectroscopic sample without UV spectral identifications that are optically classified as galaxies and lie in the same redshift interval (Table 13 ; hereafter, we refer to this as the optically-confirmed NUV-continuum selected galaxy sample) and the essentially completely spectroscopically identified GOODS-N NUV < 24 galaxy sample in the redshift interval z = 0.15−0.48 (hereafter, we refer to this as the GOODS-N NUV-continuum selected galaxy sample). In the latter sample we have removed all the sources classified as AGNs based on having X-ray luminosities > 10 42 erg s −1 . There are no sources in the GOODS-N sample that appear in the GALEX Lyα Galaxy sample. However, we caution that there may still be some Lyα emission-line galaxies in the GOODS-N sample, since the GALEX grism data for this field do not go as faint in NUV as the optical spectroscopy.
In Figure 18 we show the ratio of the Lyα flux to the Hα flux versus Lyα luminosity. The optically-confirmed Lyα Galaxies with rest-frame EW(Lyα) > 20Å (red solid triangles) mostly lie in a fairly narrow region from just below 1 to a maximum ratio of 8. The median value of 2.2 ± 1.0 is shown by the red solid line, while the average ratio is 2.6. This value is about 4 times smaller than the case B ratio (which, depending on the electron density, is 8 − 12; Ferland & Osterbrock 1985) often used to translate Lyα luminosity to star formation rate, and it is consistent with the similar reduction inferred by comparing star formation rates measured from the UV continuum with those measured from Lyα in the z ∼ 3 emitters (Gronwall et al. 2007) . It is also consistent with the range of values seen in other optical spectroscopic follow-up observations of the Deharvang et al. (2008) sample (Atek et al. 2009; Mallery 2009 ). The galaxies with detected Lyα lines but rest-frame EW(Lyα) weaker than 20Å are shown with green very small solid triangles. These generally have lower ratios of Lyα/Hα, with a median value of 1.03, though the number of objects is too small to derive a median error. There appears to be no obvious dependence on other parameters such as metallicity though a large sample is clearly required to explore this in depth.
If we use Lyα/Hα = 2.6 and adopt the widely used Kennicutt (1998) conversion of the Hα luminosity to star formation rate for the Salpeter (1955) initial mass function (IMF) extending to 0.1 M ⊙ , we obtain a conversion of the Lyα luminosity to star formation rate of log SFR = −40.67 + log L(Lyα) .
(1)
The true value for the Hα calibration depends on the time history of the star formation. The value derived in , which is appropriate for the average of galaxies at these redshifts, would reduce this by 0.2 dex to −40.47 + log L(Lyα). While the above equation can be used to get the star formation rates for Lyα galaxies selected as in this sample-a selection which corresponds fairly closely to the formal LAE definition-it must be noted that the observed values of Lyα/Hα in this sample lie above a threshold set by the EW(Lyα) selection (see Figure 3) . In other words, if the EW(Lyα) is too small, we will not see a Lyα line. Thus, the narrow range of observed values in Figure 18 is merely a selection bias, as we illustrate by putting upper bounds on the opticallyconfirmed NUV-continuum selected galaxies (blue diamonds). These stretch up to overlap the lower boundary of the optically-confirmed Lyα Galaxy sample.
The reason for the selection bias is as follows. A given UV continuum luminosity corresponds to an approximate Hα luminosity in the absence of continuum extinction, and for a given EW(Lyα), it also specifies the Lyα luminosity. For this sample we can use the empirical star formation rate calibrations given in ,
log SFR = −40.90 + log L(Hα) ,
and the conversion from FUV fluxes to NUV fluxes based on Figure 11 (NUV=FUV−0.37 mag) to roughly obtain a relation between the NUV continuum luminosity and the Hα luminosity. Then we use the NUV continuum flux and the EW(Lyα) to determine the Lyα luminosity and obtain the relation
where EW(Lyα) is the rest-frame EW(Lyα). Thus, the All error bars are ±1σ. The red dotted line marks the lower limit of the ratios (8 − 12) expected for case B (Ferland & Osterbrock 1985) . The blue open diamonds with the downward pointing arrows denote the upper limits on the Lyα/Hα flux ratios for the optically-confirmed NUV-continuum selected galaxies. Here we have assumed an observed-frame EW(Lyα) = 10Å in calculating the upper limits for the flux ratios and the Lyα luminosities.
effect of the EW(Lyα) selection is to place a lower bound on L(Lyα)/L(Hα), while case B places an upper bound. The exact lower bound does depend on the details of the star formation history, which determines the exact UV continuum to Hα conversion, and on the extinction, which can lower the L(Lyα)/L(Hα) ratios. However, the lower limit bias will still be present. Thus, we cannot simply estimate general escape fractions from Lyα galaxy samples alone, because we also need to deal with all of the Lyα undetected sources, which still produce some Lyα emission.
With larger samples we could begin to determine the incompleteness corrections as a function of EW. Here we follow a simpler route of using a stacking analysis to determine the L(Lyα)/L(Hα) ratio in the sources from the NUV-continuum sample that lie in the redshift range but do not have identified Lyα. We can then estimate the fraction of Lyα photons that escape from NUVcontinuum selected galaxies at a particular redshift using the ratio of the total Lyα light to the total Hα light and combine this with the measured values in the objects with identified Lyα to form an average appropriate for the total galaxy sample in the redshift range.
To do this, we constructed average rest-frame galaxy spectra. These are shown in Figure 19 for three samples: rest-frame EW(Lyα) > 20Å (red spectrum), detected Lyα galaxies with EW(Lyα) ≤ 20Å (green spectrum), and NUV-continuum selected objects (blue spectrum). The averaged spectra are constructed using the optically measured redshifts with an average offset deter- We can see from Figure 19 that the NUV-continuum selected galaxies do have weak Lyα emission. We measured the Lyα flux and compared it to the average Hα flux of the same sample to determine an average Lyα/Hα ratio for these sources. For the full 0.195 − 0.44 range we find a value of 0.23, but both redshift ranges shown in Figure 19 give similar values. However, for these weaker sources there may be a substantial correction for the presence of Lyα absorption in some of the galaxies. A maximum estimate for this can be obtained by measuring the line flux relative to the zero level rather than relative to the continuum. This gives a maximum Lyα/Hα ratio for the sources of 0.54. If we make a weighted addition of the 5% of LAEs with rest-frame EW(Lyα) > 20Å and Lyα/Hα ratios of 2.6, the 2% of LAEs with EW(Lyα) ≤ 20Å and Lyα/Hα ratios of 1.0, and the 93% of non-LAEs with Lyα/Hα ratios of 0.23 or 0.54, we obtain an average Lyα/Hα ratio of 0.36 − 0.65 at this redshift. Comparing this with the case B ratio, we find that, on average, about 3 − 8% of the Lyα photons are escaping from the entire galaxy population at z = 0.3. A minimum of a quarter of these photons are emerging from the small fraction of the identified LAEs alone, and the fraction could be as high as 40%.
We may also look at the issue of the overall Lyα escape fraction by comparing the LFs of the LAEs with the LFs of other emission-line selected galaxies. For the redshift interval z = 0.195−0.44 we show in Figure 20 These include the optically-confirmed Lyα Galaxies (red solid triangles) from Table 12 and the optically-measured NUV-continuum selected galaxies (blue open diamonds at a nominal value of 6Å) from Table 14 . The ±1σ error bars are shown for the EW(Lyα) of the Lyα Galaxies. In many cases the statistical error in EW(Hα) is too small to be seen, and we have instead shown a 10% systematic error. The black vertical dashed line shows Kakazu et al. (2007) 's definition of ultra-strong emission-line galaxies. This roughly matches the EW(Hα) above which a very large fraction of the sources are Lyα Galaxies.
We also show the z = 0.2 Hα LF of Tresse & Maddox (1998) rescaled to the present geometry (red curve), which agrees well with the GOODS-N Hα LF. In Figure 20(b) we show the LFs for each of the emission lines rescaled to the Hα luminosity. For [OII] and Hβ we made the conversion using the star formation rate relations relative to Hα from , while for Lyα we made the conversion with the ratio of 2.6 derived above.
We can see from Figure 20 (b) that the other emissionline LFs give fully consistent LFs when placed on the common scale. However, the LAE LF, while similar in shape, is much lower in normalization. This again emphasizes that the LAEs comprise only a fraction of the star-forming galaxies at these redshifts. The LAE LF can be renormalized to match the Hα LF by multiplying by a factor of roughly 20. This is shown as the dashed black curve in Figure 20(b) . Thus, this alternative analysis also suggests that 5% of the Lyα light is escaping at this redshift.
Lyα versus Hα Equivalent Widths
One of the most interesting questions is whether there is a way to pick out Lyα emission-line galaxies using only optical spectra. The best diagnostic seems to be the magnitude of the EW in the Balmer lines. In Figure 21 we show the EW(Lyα) versus the EW(Hα) for the optically-confirmed Lyα Galaxies (red solid triangles) and for the optically-confirmed NUV-continuum selected galaxies (blue open diamonds). Overall, the EW(Hα) for the Lyα Galaxies (median value of 76Å) are significantly higher than those for the NUV-continuum selected galaxies (median value of 36Å). Roughly half have a rest-frame EW(Hα) > 80Å. Kakazu et al. (2007) call such sources ultra-strong emission-line galaxies (USELs). In our optically-identified sample, we see that all but two of the USELs are Lyα Galaxies and all of the very high EW(Hα) sources are. Clearly we have optically observed a much smaller fraction of the NUV-continuum selected sample than of the candidate Lyα Galaxy sample, so it is possible that we might see more scattering into the very high EW(Hα) region with more observations. However, the current data strongly suggest that a large fraction of USELs are Lyα Galaxies.
As is well known, the EW(Hα) can give a rough estimate of the age of the star formation in a galaxy. For a Salpeter (1955) IMF and a constant star formation rate, the EW(Hα) would drop smoothly to a value of 80Å at about 10 9 yr (Leitherer et al. 1999) , while an instantaneous starburst would drop below this value after about 10 7 yr. It is therefore possible that the presence of a high EW(Lyα) is simply an age effect, with the youngest galaxies having the strongest Lyα emission. However, it could also be that there are other effects that let the Lyα photons out more easily, such as Lyα galaxies having lower metallicities or more kinematic disturbances than the general population. We now turn to the measurement of these quantities.
Metallicities
Only a small number of the sources have a detectable [OIII] λ4363 line that we can use to make a direct estimate of the O abundance. We will discuss these at the end of the section. For our primary analysis of the metallicities we use the N2= log([NII]λ6584/Hα) diagnostic ratio (Storchi-Bergmann et al. 1994) . We use N2 since the R23=(1.3[OIII]λ5007+[OII]λ3727)/Hβ diagnostic ratio of Pagel et al. (1979) is multivalued over the metallicity range of interest (McGaugh 1991) , and our spectral flux calibration is not adequate to use the [NII]/[OII] ratio. The N2 diagnostic also has the advantage of being the method used by Erb et al. (2006) to estimate the metallicities of their z ∼ 2 galaxy sample. The downside of the N2 diagnostic is that it is highly sensitive to the ionization parameter (e.g., Kewley & Dopita 2002) . Other drawbacks to the N2 diagnostic include variations in N/O, and its sensitivity to contamination by a high-[NII]/Hα AGN contribution. Pettini & Pagel (2004) showed that locally there is a reasonably tight relation between 12 + log(O/H) and N2 for systems where the O abundance has been determined with the direct method; their linear fit gives 12 + log(O/H)= 8.90 + 0.57N2 over the range N2= −2.5 to −0.5. Extrapolating this to higher redshifts requires assuming that there is no change in the typical ionization parameter, which may well be incorrect. However, at z = 0.195−0.44 found a narrow range of ionization parameters (q ∼ 2 × 10 7 ) that, when combined with the photoionization code-based estimates of Kobulnicky & Kewley (2004) , gives a broadly similar though considerably more analytically complex equation to the Pettini & Pagel (2004) relation. also showed that other line diagnostics gave similar metallicity-luminosity relations to that derived from N2 in the redshift interval z = 0.195 − 0.44. The maximum deviation between the relation used in and the Pettini & Pagel (2004) linear relation over the range −2 to −0.5 is −0.26 dex at −2 and +0.26 dex at −0.5. The local data may be slightly better represented by the relation over this range, though the differences are probably not very meaningful. In the following we will use the Pettini & Pagel (2004) linear relation for simplicity and to allow a direct comparison with the high-redshift results, but we will always show the measured N2 as our primary variable.
In Figure 22 Only spectra with a significantly detected Hβ line (signal-to-noise greater than three) are included in the diagram. These include the optically-confirmed Lyα Galaxies (red solid triangles) and the optically-confirmed NUV-continuum selected galaxies (blue open diamonds). We also show the GOODS-N NUV-continuum selected galaxy sample with NUV= 20 − 22 and redshifts z = 0.15 − 0.48 (blue solid diamonds). The diagram separates AGN-dominated sources from star-forming galaxies. The dotted curve is the maximum starburst curve of Kewley et al. (2001) , and the dashed curve is the Kauffmann et al. (2003) star former/AGN separator from the SDSS data. Sources lying well above these curves are AGNs. Although most of our sources lie along the star-forming galaxy track, the diagram suggests that one of the optically-confirmed Lyα Galaxies (GALEX1240+6233) is in fact an AGN. We have eliminated this object from all other figures, except the BPT diagrams of Figure 29 . Finkelstein et al. (2009) Three of the present optical spectra show detectable HeII: GALEX1001+0233 (f (HeII)/f (Hβ) = 0.019 ± 0.005), GALEX1240+6233 (f (HeII)/f (Hβ) = 0.072 ± 0.015), and GALEX1417+5228 (f (HeII)/f (Hβ) = 0.018 ± 0.005).
GALEX1240+6233 is classified as an AGN based on the BPT diagram, and the strong HeII confirms this interpretation. However, we do not think that the presence of the weaker HeII lines necessarily implies that the other two objects are AGNs rather than metal-poor star-forming galaxies. Roughly 10% of blue compact galaxies have detectable HeII at the level seen in these galaxies, probably produced by Wolf-Rayet stars or shocks in the galaxies, and the presence of the line becomes more common as one moves to more metal-poor galaxies (e.g., Thuan & Izotov 2005) . GALEX1001+0233 and GALEX1417+5228 also have very weak or undetected NIIλ6584 which would require them to be metal-poor AGNs. While a very small number of such objects have now been found (Izotov & Thuan 2008 ), they would not be expected to lie on the low-metallicity star track in the BPT diagram as the present objects do (Groves et al. 2006 ). In the case of GALEX1001+0233, where the spectrum covers NeVλ3426, there is no sign of this high-excitation 
line.
We therefore classify GALEX1001+0233 and GALEX1417+5228 as star formers.
Sources lying at lower values of [NII]λ6584/Hα correspond to lower metallicity galaxies, and we can see immediately from Figure 22(a) that the optically-confirmed Lyα Galaxies have lower values of [NII]λ6584/Hα than the combined NUV-continuum selected galaxies. This may be more clearly seen in Figure 22(b) , where we show the distribution of log([NII]λ6584/Hα) for the opticallyconfirmed Lyα Galaxies (red shaded histogram), for the optically-confirmed NUV-continuum selected galaxies (blue open histogram), and for the GOODS-N NUVcontinuum selected galaxies with NUV= 20 − 22 (upper blue shaded histogram). While the Lyα Galaxy distribution overlaps with the NUV-continuum selected galaxy distribution, it clearly extends to lower values, and the median [NII]λ6584/Hα is lower. A rank sum test gives a 4 × 10 −4 probability that the two GALEX samples are similar and only a 9 × 10 −5 probability that the Lyα Galaxy sample is drawn from the combined NUVcontinuum selected samples from both GALEX and the GOODS-N.
Given the metallicity-luminosity relation, where lower luminosity sources also have lower metallicities, this result could mean that the Lyα Galaxies are simply lower luminosity galaxies than the NUV-continuum selected galaxies. In order to test this we show in Figure 23 [NII]λ6584/Hα versus absolute rest-frame B magnitude, M B (AB), for the optically-confirmed Lyα Galaxies (red solid triangles) and for the optically-confirmed NUV-continuum selected galaxies (blue open diamonds).
(We have not attempted to construct the corresponding metallicity-mass relation because of the difficulty of computing the mass from the optical magnitudes in these star formation dominated objects with strong emission lines.) The values of 12 + log(O/H) computed from the Pettini & Pagel (2004) linear relation are shown on the righthand axis of the figure. Only galaxies with SDSS magnitudes are shown, and we interpolated between the SDSS model C g and r magnitudes to obtain M B (AB). We also show in the figure the GOODS-N NUV-continuum selected galaxy sample with NUV < 24 and redshifts in the interval z = 0.15 − 0.48 (blue solid diamonds). Here the M B (AB) magnitudes are computed from the AUTO magnitudes in the F606W bandpass of the ACS GOODS-N data (Giavalisco et al. 2004 ). As would be expected if the photometry is consistent, the GALEX opticallyconfirmed NUV-continuum selected galaxies (blue open diamonds) match to the bright end of the GOODS-N NUV-continuum selected galaxies (blue solid diamonds). The optically-confirmed Lyα Galaxies (red solid triangles) lie systematically lower in metallicity at a given luminosity.
All of the blue diamonds are well fit by the relation
which we show as the black solid line in Figure 23 . of Figure 22(a) ). A similar effect is seen in the very bright GALEX sample of Hoopes et al. (2007) .
We also include in Figure 23 strong optical emissionline selected galaxies such as the USELs (black solid squares) of Kakazu et al. (2007) and Hu et al. (2009) and the KISS galaxies (black open squares) of Salzer et al. (2009) . The Cardamone et al. (2009) sample of strong emission-line objects (found with a green color selection from the SDSS galaxies) lies closer to the track of the NUV-continuum selected galaxies, and we do not show these on the figure. The optically-confirmed Lyα Galaxies appear to stretch from the values of the NUV-continuum selected galaxies down to the values of the strong optical emission-line selected galaxies. This appears consistent with the range of EW(Hα) in the optically-confirmed Lyα Galaxies (Figure 21 ), which shows a substantial but not complete overlap with the strong optical emission-line galaxies.
Six of the optically-confirmed Lyα Galaxies have significantly detected (> 4σ) [OIII] λ4363 auroral lines. However, one of these (GALEX1240+6233) is classified as an AGN based on the BPT diagram. For the five remaining sources we used the 'direct' or T e method to determine the metallicity (e.g., Seaton 1975; Pagel et al. 1992; Pilyugin & Thuan 2005; Izotov et al. 2006) . To derive T e [O III] and the oxygen abundances, we used the Izotov et al. (2006) formulae, which were developed with the latest atomic data and photoionization models. All five sources give abundances which are broadly consistent with the Pettini & Pagel (2004) N2 determinations.
The lowest metallicity source is GALEX1417+5228. This extremely high EW(Hα) (∼ 1400Å in the rest frame) source is shown in Figure 5 . It is the interesting source we mentioned in Section 5. 
Line Widths
There is also a strong correlation between the line widths measured in Hα and luminosity. In Figure 24 we plot the velocity dispersions σ from the Hα line widths versus M B (AB). The optically-confirmed Lyα Galaxies (red solid triangles) and the optically-confirmed NUVcontinuum selected galaxies (blue open diamonds) show consistent values for both σ and M B (AB). They are also broadly consistent with the bright end of the GOODS-N NUV < 24 galaxy sample (blue solid diamonds) with any differences being attributable to differences in the photometry. The USELs (black solid squares) lie at the faint end of the distribution. Thus, the optically-confirmed Lyα Galaxies are being drawn from a population with the same mass to luminosity ratios and kinematical structure as the NUV-continuum selected galaxy population. These include the optically-confirmed Lyα Galaxies (red solid triangles) and the optically-confirmed NUV-continuum selected galaxies (blue open diamonds). We also show the GOODS-N NUV < 24 galaxy sample with redshifts between z = 0.15 and z = 0.48 (blue solid diamonds).
Colors and Extinctions
The optically-confirmed Lyα Galaxies also have bluer colors than the optically-confirmed NUV-continuum selected galaxies of the same luminosity. We illustrate this in Figure 25 , where we plot observed-frame NUV−Gunn z color using the Gunn z model C magnitudes from the SDSS versus NUV magnitude for the optically-confirmed Lyα Galaxies (red solid triangles) and for the opticallyconfirmed NUV-continuum selected galaxies (blue open diamonds). While the number of sources in the sample is small, it appears that the Lyα Galaxies are approximately a magnitude bluer in color than the NUVcontinuum selected galaxies of the same absolute magnitude. We also show in the figure the GOODS-N NUV < 24 galaxy sample (blue solid diamonds) using the HST ACS F850LP AUTO magnitudes. The spread in colors matches the distribution seen in both GALEX samples, and we can see that as we move to fainter NUV magnitudes, the fraction of blue sources increases. This may suggest that Lyα Galaxies will be more common in sources below the NUV ∼ 22 limit of the GALEX spectroscopic observations.
The NUV−Gunn z color difference appears to be at least partly an extinction effect. In Figure 26 we plot the Hβ/Hα Balmer ratio versus the NUV−Gunn z color using the Gunn z model C magnitudes from the SDSS. We show only sources where the spectra are of high enough quality to make an accurate measurement and where rest-frame EW(Hα) < 1000Å to avoid galaxies where the broadband colors are substantially perturbed by the emission lines. However, the emission lines act in the sense of reducing the difference between the populations, since in the stronger Hα emission-line galaxies, which are primarily found in the LAE sample, the line contribution brightens the z-band if it is in the correct redshift interval and makes the NUV−Gunn z colors redder. The These include the optically-confirmed Lyα Galaxies (red solid triangles) and the optically-confirmed NUV-continuum selected galaxies (blue open diamonds). Note that we show only sources where the spectra are of high enough quality to make an accurate measurement and where rest-frame EW(Hα) < 1000Å to avoid galaxies where the broadband colors are substantially perturbed by the emission lines. The green horizontal line shows the expected case B ratio in the absence of extinction.
Balmer line fluxes are calculated from the observed EWs combined with the continuum fluxes at the emission-line wavelengths inferred from the broadband magnitudes of the galaxies. For Hβ we have applied a 1Å correction to the EWs to allow for underlying stellar absorption . The green horizontal line shows the expected case B ratio in the absence of extinction.
The bluer optically-confirmed Lyα Galaxies are consistent with having only weak extinction within the rather substantial systematic uncertainties, while the redder galaxies, which include the optically-confirmed NUVcontinuum selected galaxies, have a lower average Balmer ratio. However, the difference in the Balmer ratios is not statistically significant with a rank sum test giving a 7% probability that the two samples are drawn from the same distribution. The median extinctions inferred from the two samples are A v = 1.30 (0.94, 2.16) for the LAEs and 2.64 (1.61, 2.85) for the optically-confirmed NUV-continuum selected galaxies, where the quanities in brackets give the 68% confidence range. The difference in the color distributions is marginally significant with only a 1.7% probability that the two distributions are the same. However, it is clear that larger samples and preferably more accurate measurements of the Balmer fluxes are required to proceed further.
We may also compare with the UV spectral slopes as measured in the GALEX spectra. As can be seen visually in Figure 19 , there is very little difference between the average slope of the LAE selected galaxies and the average slope of the NUV-continuum selected galaxies. We have measured the slopes of all of the individual galaxies in the LAE sample (Table 11 ) and in the NUV-continuum sample (Table 13 ). The median β of the LAE (NUVcontinuum) sample is −1.23 ± 0.22 (−1.07 ± 0.28), and there appears to be no significant difference in the distribution of the slopes in the two samples. The measured continuum slope translates to an A 1600 extinction of 1.88 (2.20) for the LAE (NUV-continuum) samples using the calibration of Meurer et al. (1999) . (This ignores any small correction for the wavelength range over which the index is measured, which should be similar for the two samples.) Thus, the absolute continuum UV extinction does not appear to be related to the strength of the Lyα line, which must have a complex and indirect dependence on the metallicity and optical colors where there is a significant dependence.
Galaxy Morphologies
We used the deep i ′ -band ground-based data from the CFHT MegaPipe database of the GROTH 00 and SIRTFFL 00 fields to make rough morphological classifications of the galaxies in our samples. We divided the galaxies into three classes: spirals, mergers showing clear signs of major interactions, and smaller compact or irregular galaxies. The classifications were made in a blind fashion without reference to the properties of the galaxies to avoid any subjective bias. Most of the galaxies in the optically-confirmed NUV-continuum selected galaxy sample are large, easily recognizable spirals (lower panel of Figure 27 ). This is also true for the GOODS-N galaxies with NUV = 20 − 22, where all but one of the sources (a merger) fall into this class. The optically-confirmed Lyα Galaxies are much more heterogeneous (upper panel of Figure 27 ). Perhaps somewhat surprisingly, some of the Lyα Galaxies are large face-on spiral galaxies (see also Finkelstein 2009 ). However, as can be seen from Figure 28 , the Lyα Galaxy sample (red bars) contains a much larger fraction of mergers and compact galaxies than the NUV-continuum selected sample (blue bars).
In Figure 29 we show the BPT diagrams for the optically-confirmed Lyα Galaxy sample (red solid triangles) and for the optically-confirmed NUV-continuum selected sample (blue open diamonds) divided by morphology into (a) spirals, (b) mergers, and (c) compacts. All of the spirals, including the Lyα Galaxies, have high N2 ratios, showing that they are near-solar metallicity sources. The mergers (all three are Lyα Galaxies) appear to have slightly lower metallicities than the spirals. Finally, based on this small sample, the compact galaxies appear to split between higher metallicity NUVcontinuum selected galaxies and lower metallicity Lyα Galaxies. Thus, the Lyα Galaxies appear to be a mixture of normal spirals, merging galaxies, and low-metallicity compact and irregular galaxies. It is these latter sources that seem primarily to weight the metallicities of the Lyα Galaxies to lower values than those of the NUV continuum-selected galaxies.
7. CONCLUSIONS Perhaps the single most significant conclusion we can draw from the low-redshift GALEX samples is that LAEs are much less common at low redshifts than they were in the past (Deharvang et al. 2008) . In this paper we have shown that formally defined LAEs (restframe EW(Lyα) > 20Å) constitute about 5% of the local NUV-continuum selected population at z = 0.3, as opposed to 20 − 25% of this population at z = 3 (Shapley et al. 2003) . -The morphologies of some of the GALEX sources in the GROTH 00 field that appear to be star formers based on their optical spectra and that lie in the redshift interval z = 0.195 − 0.44. These include sources in the optically-confirmed Lyα Galaxy sample (left panel) and sources in the optically-confirmed NUVcontinuum selected galaxy sample (right panel). The blue, green, and red colors correspond to the u * , g ′ , and i ′ band images from the CFHT Legacy Survey deep observations of this field. In the right panel nearly all of the galaxies are spirals. We classify only the two right-most galaxies in the left row as compact. Some of the optically-confirmed Lyα Galaxies in the left panel are also spirals (the bottom three galaxies), but a much larger fraction are mergers (the leftmost galaxy in the second row) or compacts (the remaining galaxies). Fig. 28 .-Distribution of galaxy types for the GALEX sources in the GROTH 00 and SIRTFFL 00 fields that appear to be star formers based on their optical spectra and that lie in the redshift interval z = 0.195 − 0.44. These include the optically-confirmed Lyα Galaxies (red bars) and the optically-confirmed NUV-continuum selected galaxies (blue bars). The NUV-continuum selected galaxies are primarily spirals, while the Lyα Galaxies contain a much larger fraction of mergers and compact galaxies.
This rise is probably best seen by looking at the relative evolution of the volume emissivities of Lyα in LAEs and the volume emissivities of νL ν (1500Å) in UV-continuum selected galaxies with redshift. The volume emissivities are obtained from the integrated LF fits at each redshift. In Figure 30 we show the Lyα luminosity densities in the LAEs (low redshifts, this paper; higher redshifts, K. Nilsson 2009, priv. comm.; Gronwall et al. 2007; Ouchi et al. 2008 ) with red solid triangles. We show the UV-continuum luminosity densities from Tresse et al. (2007) with blue solid diamonds. Both rise rapidly from the present time to redshift three, but the rise in the Lyα luminosity densities is much larger than the rise in the UV-continuum luminosity densities. At higher redshifts the UV-continuum luminosity densities turn down while the Lyα luminosity densities remain flat. Thus, as a function of increasing redshift over the whole redshift range z = 0 − 6 we appear to be seeing an increase in the amount of escaping Lyα relative to the escaping UV-continuum from the entire UV-continuum selected galaxy population. We note that we are not making an extinction correction in either quantity here and that the comparison is of the light emerging from the galaxy population in the Lyα line and the UV continuum.
The complexity of the low-redshift population makes it hard to provide a single explanation for this evolution. Indeed, the second clear result from the GALEX data is that low-redshift Lyα galaxies are not a monolithic population. There is a large fraction of low-metallicity compact galaxies, as might be expected, and merging also seems to make it easier to see Lyα. However, there is also a population of more normal near-solar metallicity spiral galaxies contained in the population. Furthermore, while on average the low-redshift Lyα galaxies have lower metallicities than the NUV-continuum selected galaxies without Lyα emission, the range of metallicities in the -Relative evolution of the Lyα luminosity densities in the LAEs (red solid triangles) and the νLν (1500Å) luminosity densities in UV-continuum selected galaxies (blue solid diamonds). The Lyα luminosity densities are from the present work at the lowest redshift and from K. Nilsson (2009, priv. comm.) , and Ouchi et al. (2008) at higher redshifts. Gronwall et al. (2007) gives a similar luminosity density at z = 3.1. The UV-continuum luminosity densities are from Tresse et al. (2007) . ±1 sigma error bars are shown for all the points except that of Nilsson. In some cases they are smaller than the symbol size. Fig. 31.- [NII]λ6584/Hα ratio vs. absolute rest-frame B magnitude for the GALEX sources that appear to be star formers based on their UV and optical spectra and that lie in the redshift interval z = 0.195 − 0.44. These include the opticallyconfirmed Lyα Galaxies (red solid triangles) and the opticallyconfirmed NUV-continuum selected galaxies (blue open diamonds). The error bars are ±1σ. We also show the GOODS-N NUV < 24 galaxy sample with redshifts between z = 0.15 and z = 0.48 (blue solid diamonds). The black line shows the linear fit of N2 = log([NII]λ6584/Hα) relative to M B (AB) for all of the blue diamonds. The metallicity that would be inferred from the Pettini & Pagel (2004) calibration is shown on the right-hand axis. Finally, we show the values measured for the z ∼ 2 LBGs by Erb et al. (2006;  green inverted solid triangles). The green line shows the local metallicity-magnitude relation shifted by 3 magnitudes to match the metallicities of the z ∼ 2 sources.
Lyα galaxies is wide, stretching from near-solar metallicities down to extremely metal-poor galaxies.
Nevertheless, the overall observed trend of an increasing Lyα fraction with increasing redshift would be expected if the metals and dust content are decreasing as we move to high redshift. These factors increase the probability of seeing Lyα in the low-redshift sample. The one aspect of this that we can test with the present data is the metallicity evolution. We can make a detailed comparison with high-redshift studies, because Erb et al. (2006) also used the N2 relation in determining the metallicities of their z∼ 2 galaxy sample. In Figure 31 we compare our determinations of N2 for the optically-confirmed Lyα Galaxies (red solid triangles), the optically-confirmed NUV-continuum selected galaxies (blue open diamonds), and the GOODS-N NUVcontinuum selected galaxies (blue solid diamonds) with the Erb et al. (2006) determinations of N2 for the z ∼ 2 galaxies (green inverted solid triangles) versus M B (AB). (Note that the Erb et al. points differ from the lowredshift points in that they are binned averages rather than individual points corresponding to single galaxies.) Consistent with Erb et al. (2006) , we find that at the same value of N2, the z ∼ 2 sources are 3 mag brighter in M B (AB) (green line) than our z ∼ 0.3 NUV-continuum selected sample. In translating this into a metallicity, we must remember the dependence of N2 on the ionization parameter. A factor of only 3 increase in q between the typical local value and z ∼ 2 would increase the inferred metallicity in the z ∼ 2 galaxies by 0.21 dex and remove much of the inferred evolution. However, in the simplest interpretation, where we treat this purely as a metallicity effect, the z ∼ 2 galaxies have relatively low metallicities for their luminosities, and they lie in the same metallicity range as the z ∼ 0.3 Lyα galaxies. We can speculate that a higher fraction of low-metallicity galaxies at z ∼ 2 might equate to a higher fraction of LAEs at z ∼ 2, which could be a partial explanation for the higher fraction of LAEs observed at high redshifts than at low redshifts.
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